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BOTANICAL 


RESEARCH’ 


By Dr. H. L. SHANTZ 
PRESIDENT OF THE UNIVERSITY OF ARIZONA 


THE advancement of human knowledge should be 
regarded as a worthwhile and praiseworthy effort. 
Those lines of learning which concern themselves with 
an understanding of the world in which we live have 
contributed directly to the welfare of the human race. 
In this field botany has oceupied a worthy place along 
with the sciences of zoology and geology, and more 
generalized subjects, such as geography and climatol- 
ogy. To understand and control the environment man 
must have developed the sciences of physics and chem- 
istry with the help of mathematics. But man has lived 
successfully with little or no knowledge of the latter 
sciences and possibly with only a very limited and 
practical knowledge of zoology and botany, a knowl- 
edge in this field comparable only to that possessed 
by any herbivorous or carnivorous animal. But even 
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uncivilized man soon began to use plants as medicines 
and charms and to recognize or ascribe special prop- 
erties to the various species. This very meager begin- 
ning was about as far as human knowledge had 
progressed in eons of time before modern science was 
born. As Ortega has so brilliantly pointed out, mod- 
ern science in the sense of physico-chemical knowledge 
of processes is the newest thing in the universe. In 
time it extends back barely a hundred years. In 
space, likewise, science is one of the rarest things in 
the universe, for it touches only a small part of the 
earth’s surface and a small part of the world popula- 
tion, and Ortega asks: Can a thing so rare and so new 
be also ephemeral; can it drop out as quickly as it 
came in? 

Beginning with the herbalists, who sought cures for 
human diseases, the interest in plants grew and a be- 
ginning was made in classification and in making a 
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great inventory of the world’s plant resources. This 
work was hardly well under way when it became evi- 
dent that we must have a morphological basis for 
classification, and plant morphology quite naturally 
developed. Then began the study of the function of 
plants, and physiology also was given an early start. 
Morphology and anatomy had in the detailed phases 
to await the physical development of the microscope, 
while physiology could not proceed without physies 
and chemistry. Naturally enough, generalized sub- 
jects like plant ecology were begun before the other 
subjects had become recognized as such, and many of 
the earlier studies belong in this field. 

Great progress has been made along all lines, but 
one is astonished to see and hear statements that our 
science has progressed too far and that in the interest 
of the race it could well be temporarily set aside. 
This is particularly true in the field of practical plant 
production. I do not wish to take this opinion too 
seriously, but to use it as a starting point. 

It seems that the most rapid and really substantial 
advance in botanical knowledge and general interest 
came at the time our systematists were busiest search- 
ing out new plants. The beginning studies in botany 
brought to the student a desire to know the plants in 
the field and to note differences and similarities. With 
the great principle of evolution to vitalize or energize 
the comparisons, this meant to each student that every 
bush, every tree was a challenge to his or her meager 
knowledge, and that the plant, if unknown, was taken 
and treasured until it could be classified and named. 
Although few students were studying botany in those 
days, and although laboratories with equipment were 
almost wholly lacking, still almost every student had 
sufficient knowledge to make contact with plants in 
the field immensely interesting and a great mental 
stimulus. Saturdays and Sundays were spent in 
botanizing, and the vasculum brought in new flower- 
ing plants and ferns, and even mosses, lichens, fungi 
and algae, to be worked out in the laboratories, and 
classified and named. A few of the advantages which 
this type of botany has over the ordinary microscopic 
presentation are that it can easily be continued after 
the student has left the classroom; that it naturally 
leads to an interest in floriculture, horticulture, for- 
estry and the other applied lines; and that it is not 
detrimental to the added interest in physiology, 
morphology and genetics. 

But this tremendous interest has been largely 
killed. Beginning courses in botany must deal with 
more fundamental things than the names or classifi- 
eations of plants, whatever one may mean by that 
most abused word—fundamental. The smaller and 
more difficult the demonstration is, the more “funda- 
mental” the facts dealt with. We must study the 
protoplasm and above all develop microscopic tech- 











nique, as well as study osmosis, turgor, respiration, 
photosynthesis and the alternation of generations, | 
do not wish to condemn these courses, but merely to 
point out that a student so introduced finds little jy, 
the out-of-doors to stimulate his interest. |] leaves, 
as far as he knows or cares, have the same leaf stryo. 
ture and the same process of respiration, transpira. 
tion and photosynthesis. What thrill could one gy 
trained obtain by comparing a buttereup and a poppy 
or a lily and a grass flower? 

The high schools, like the colleges, have largely 
abandoned the older natural history approach, and 
the systematist is not allowed by the curriculum to 
come in contact with the mass of the student body. 
To the speaker this means that a large number of 
students live in a plant-world utterly oblivious to the 
variety of form and color, to the enticing satisfaction 
of knowing by name some of the more common and 
interesting plants of the region. The average Euro- 
pean is interested in plants and knows the names of 
many of them. It’s the exceptional American who is 
interested enough to know the name of a single plant, 
and trained botanists often boast of their complete 
ignorance of plant names and a knowledge of the 
system upon which the names are based. (General 
interest in plants would be enormously increased by 
the proper presentation of work in systematic botany 
in either the high school or freshman university 
classes. Hundreds of boys and girls, with a little 
encouragement, would be collecting and sending in 
plants to be named if botanists had time or inclina- 
tion to name the plants for them. And it is to this 
general interest that we must look for public support 
of research and, in the end, for private support as 
well. 

Some of our older botanists were masters in stimv- 
lating interest, and the beginner who collected the 
most common weed was made to feel that it was very 
worth while to know the plant, where it came from 
and something of its ecological history. 

The fields of systematie botany and directly depen- 
dent fields, such as plant geography and plant ecol- 
ogy, as well as plant introduction, forestry and range 
investigation, are by no means exhausted. They prob- 
ably never will be. But to find states with the flora 
still not covered by a manual, to find many groups of 
plants here in our own country for which no evel 
approximately accurate names can be secured sects 
almost inexcusable; unless we remember that we 25 
botanists have probably been directly responsible by 
assuming the greater importance of other lines of 
study. That would not be so bad, but in many cases 
botanists have done all they could to actually discour- 
age work in taxonomy. The geneticist, the morpholo- 
gist, the cytologist and the chemist may contribute 








greatly to a thorough understanding of the relation- 
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ship of plants, but they ean not replace the systema- 
tist in painting @ picture which can be seen and 
interpreted. It is impossible to complicate the work 
of the systematist with all the details of these con- 
iributing lines, and the Linnean species is a general 
concept which must be used if we are to establish a 
reasonably understandable inventory of the world’s 
plant resources. 

We are now faced with a public demand to control 
erosion and inerease the range for the production of 
domesticated animals, also to improve cover and food 
for wild life and develop our forests and recreational 
areas. This brings us squarely to a consideration of 
the available species of plants for use in such pur- 
poses and also to the realization that we have prob- 
ably only touehed the world’s resources along these 
lines. 

Probably not half of the world’s resources in useful 
plants have been studied, and at this time our practi- 
eal work must be delayed and held back by inadequate 
knowledge of the plants best adapted to this particu- 
lar use. Suddenly, and with huge appropriations, we 
will nationally undertake to accomplish in a day this 
task or other and similar tasks, forgetting that time 
and brains are more essential to this work. than large 
appropriations. An American big business man once 
remarked to his European friend, “Well, as yet we in 
America have not given much attention to culture and 
art, but when we do we'll make it hum!” Art and 
culture can not be developed in this way, and neither 
can constructive accumulation of information as to 
the world’s resourees of useful plants be met by a 
sudden demand for results, no matter how large the 
| financial backing. To-day, of all days, we should 
have a knowledge of the world flora, a knowledge of 
the distribution of species, a knowledge of the areas 
characterized by the major plant communities and an 
interpretation in terms of human need of the value of 
each as forest land, grazing land and as agricultural 
land. 

In science there seems to have been a tendency for 
the lines of investigation to regard the related fields 
in a competitive rather than a cooperative sense. 
Mathematies with its exactness looked down a little 
on physies and chemistry until they established them- 
selves mathematically, and the latter in turn looked 
down on botany until it became mathematical or 
physical or chemical. Naturally the more physical, 
chemical and mathematical a botany course could be 
made, the more seientifie the instructor felt he had 
become. It so happened that most of the criticism 
uumed at the taxonomist comes from botanists them- 
selves, and especially the physiologists and geneticists. 
It was natural, perhaps, when the geneticist discov- 
ered that the species was a great aggregation of 
strains, to conclude that it had little or no real signifi- 
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eanee. Yet it is easily conceivable that had there been 
geneticists before there were taxonomists they would 
have been so hopelessly lost that they would have had 
to do the work in taxonomy before they could begin 
work in genetics. It is interesting to see well-trained 
physiologists change rapidly to taxonomists when 
transferred to a region where the flora is as yet un- 
known. 

The falling off in the work of taxonomy with the 
job only partly done is deplorable from many points 
of view. It is due in no small part to the lack of in- 
terest and actual belittling of its importance by bot- 
anists themselves. It has resulted in the lessening of 
knowledge and interest in plants by the mass popula- 
tion, and this lack of general interest seriously threat- 
ens at this time public support of all lines of botany, 
pure and applied. 

Morphology and anatomy have also suffered some- 
what by the feeling that they had not the practical! 
demand which has been so great a factor in develop- 
ing pathology and genetics. Looked at from a broad 
point of view, this field must be developed. If one 
is to understand the problems which daily confront 
the ecologist, horticulturist, agronomist and forester, 
he must know, not the generalized text-book presenta- 
tion of plant anatomy, but the actual structure of the 
particular plant in question. Generalized knowledge 
will no longer serve, and any attempt to apply to a 
plant under a definite set of conditions the results of 
a study under a different set is likewise a dangerous 
procedure. 

Physiology has not progressed rapidly enough to 
supply the demands of genetics, agronomy, ecology, 
pathology and related subjects. Only a beginning has 
been made in comparing physiological processes of 
different plants, and also the effect of different envi- 
ronments on the same plant. To conclude that the 
findings of any investigation in any one of the physio- 
logical processes will be applicable to another set of 
conditions is not a safe practise. Yet most of our 
basic studies of physiological processes are made witli 
plants under conditions so artificial that the plant 
could not possibly survive. All our scientific experi- 
ence has proved it erroneous to conclude that the 
results of a physiological experiment of any kind have 
universal application. Tried out under varying con- 
ditions, we find that each observation merely indicates 
a point on a curve and that usually hundreds of ob- 
servations must be made before general conclusions 
ean be reached. Possibly the more exact the measure- 
ment, the less likely the investigator feels himself 
called upon to duplicate or multiply the observations. 
In many eases in physiology, as well as other related 
sciences, the investigator has placed entirely too much 
reliance on a single observation. 

The value of morphology, or of morphological ad- 
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justment, in measuring environmental conditions has 
not been adequately developed, and the subject of 
physiological adjustment or the use of a physiological 
measurement to correlate plant behavior with environ- 
mental conditions is still a relatively undeveloped 
field. There should be a plant measurement, a mea- 
surement of physiological and morphological adjust- 
ment, to take the place of habitat studies, which are 
too often not at all correlated with plant behavior. 
Probably no single study would so materially aid the 
development of plant ecology, and such applied lines 
as forestry, plant introduction, agronomy and horti- 
culture, as would a plant measurement of the morpho- 
logical and physiological adjustments to the environ- 
ment. A beginning has been made, but the whole field 
is open and is one which should advance the field of 
pure science and yield practical results of great im- 
portance. 

In genetics we have dealt with too limited a field 
in the problem of crop improvement. Here the re- 
cent Russian work has been far more farsighted. If 
we are to improve any crop for any country, we 
should have available the world supply of genes as a 
basis, for no one can tell in advance what the poten- 
tialities are, and the world supply will give the great- 
est promise of results. Imagine the work which plant 
breeders have expended on a single species of potato 
and how they could have widened this field by bring- 
ing in related species. The possibilities now before 
the Russian plant breeder are myriad as compared 
with those available to our men in this field at the 
time our different strains were developed. 

Science has profited immensely by the work of the 
technical man, but it has also suffered at- his hands. 
One often hears the technical man decry the science 
on which he depends. It is like a man denying the 
God who made him. To borrow again from Ortega, 
the technical man who does not recognize his debt to 
science is like the barbarian who has stepped through 
the wings onto the stage of modern civilization. Just 
as an African native who in a few short weeks will 
master the technique of driving an automobile, merely 
filling it with gas and oil and attending to the tires, 
but having no conception of the laws of the diffusion 
of gases, induction currents and the construction of 
steels, drives the machine until it fails, so technical 
knowledge which does not recognize and keep alive 
the science on which it rests can also be driven until 
it fails; it has no guarantee of continuation. 

The provincial attitude has damaged the subject 
very greatly. Physiologists are satisfied to work in 
one environment, and that often one under which a 
plant can not possibly maintain itself. The conelu- 


sion that results obtained in one place or set of envi- 
ronmental conditions will apply in all, is unsound. 
Many of the controversies in physiology, cytology and 
anatomy are due to a failure on the part of the in- 
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vestigators to recognize the fact that a change jp 
geographic location, accompanied by a change jn a 
vironmental complex, will alter the results of an 
investigation, and that their results can not therefore 
be regarded as basic and as a standard in judging the 
results of other workers. 

With distance so thoroughly annihilated in oy, jy. 
dustrial world, we should annihilate it in the botanica| 
as well. With the present ease of travel and the wide 
distribution of men and women interested in botany, 
it would seem possible to compare the species from 
all parts of the world. What justification can ther 
now be for monographing the species found jn q 
state, a nation or a continent? Why should not the 
whole world collection, as nearly as it can be obtained, 
be brought together for comparison and study? 

The botanists have open to them a great field in the 
use of vegetation to measure environmental condi- 
tions, to evaluate land and climate for plant produc. 
tion, and as a basis of any sane land use program. 
At present there is a tremendous demand for infor- 
mation about land potentiality. The soils men have 
pushed the work and are the chief source of such in- 
formation. Still, their basis of classification is diff- 
cult to apply. The soil has to be examined, and this 
is a slow process. As a matter of fact, soil classifiers 
use the plants to indicate the soil types and use plant 
growth as the final test of the chemical and physical 
fitness of a soil for crop production. The plant cover 
can be rapidly and accurately graphed, and if prop- 
erly interpreted, will serve as the best basis for esti- 
mating potential agricultural value, for any program 
of erosion or flood control, for water-shed protection 
or for land-use planning. 

The intensive specialization necessary to progress 
has to some extent stifled the older and less special- 
ized branches of our science, to the end that we are 
now badly in need of a synthesis of the specialized 
lines and a unified interpretation in terms of signifi- 
cance to human welfare and interests. 

We are concerned here not only with the value of 
various lines of botanical investigation, but with the 
attitude of people toward these lines of work. Is it 
possible that recognition of our advance is measured 
by the amount of approval we receive from the basic 
sciences on which our investigations rest? Is it pos- 
sible that we can advance our cause by evaluating our 
own work? Can man do just as he pleases and con- 


‘tinue to receive from society at large his food, cloth- 
ing and shelter? Is it possible that in order to 


further our subject we must take time to bring to tle 
man of the street an appreciation of the subject ‘0 
which we have devoted our lives? Was our greatest 
appeal to the outdoor man and even the city mal 
thrown aside when we ceased to be interested in the 
names of plants? Is this phase of botany, which 
came first to the race, still the first and most natural 











API 


int 
mo 
tim 
or 

of 

act 
pla 
tril 
an 
pla 


tha 
ere 


the 
of 
fin 
ba: 


| tio 


pr 
su] 
mé 
wo 
sei 


th 





5] 





ApriL 20, 1934 





interest of the individuals and the one which leads 
most naturally to the other phases with least loss of 
time or effort? In attempting to interest our English 
or Spanish or law majors in the more abstract phases 
of physiology and morphology before they have by 
actual experience or contact become interested in 
lants, are we giving them something which can con- 
ribute little to their enjoyment of the out-of-doors 


and their appreciation of the wonder and value of the 


plant world? | 
The changes that are now taking place may mean 


that publie support for botanical work will be in- 
creasingly difficult to obtain. Long years of patient 
study necessary to master the technique and to obtain 
the breadth of view that enable one to monograph one 
of our larger groups will be increasingly difficult to 
finance. If private fortunes, which have been the 
basis of the establishment of many of our founda- 
tions, are made more difficult to amass, as now seems 


| probable, we can look less and less to this type of 


support to carry on the work. Whatever the outcome 
may be, the best assurance of the continuance of 
workers and opportunity in the field of botanical re- 
search rests on a wide knowledge and interest in 
plants and a fuller appreciation of the importance of 
the subject from a cultural as well as a practical view- 
point on the part of the mass population. 

It may seem a far ery to one who occupies a pro- 
tected chair of botany in an old established public or 
endowed institution to eall attention to the necessity 
of making our subject one of real interest to our high- 
school and college students, but public support may 
easily be withdrawn and future endowments dwindle 
without the broad general interest. Administrators 
realize the diffieulty of defending any line of work 
during periods of stress such as that of the last year 
or two. They realize, too, that there must be tangible 
evidence that each man on the payroll is yielding the 
proper contribution to eultural or applied science. 

The world is dependent on plants, present and geo- 
logical, for all but a small percentage of its raw mate- 
rial. An organism so stupendously important should 
be the object of the most thorough and searching 
scientific investigation. In terms of the industrial 
civilization we are accustomed to, it is essential to 
human welfare that pure science and applied science 
move forward hand in hand. In order that this may 
be, in a democracy at least, we must bring to the 
masses an interest in the general subject. -We must 
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make them see, if only vaguely, their dependence on 
these phases of human development which have made 
possible our high stage of civilization. To again use 
Ortega, a liberal democracy and technicism are char- 
acteristic features of modern culture, and the vital 
center of technicism is pure science—the very spirit 
of progress. Without science the whole superstruc- 
ture of modern industrialism will fall. It behooves 
us to support those things which we believe most es- 
sential to the human race, and our science stands 
second to none in its possibilities. 

This is a period, as many believe, when we are pass- 
ing through changes even greater than those which 
have recently affected many other nations, greater 
because we are seeking to avoid the revolutionary 
method of destroying those who oppose change, by 
attempting to reform the ideas of a large part of our 
population, and by remaking some of our most cher- 
ished prineiples because they have so signally failed. 
It involves a sort of spiritual rebirth of a new Ameri- 
can ideal. A man can not stand on his reputation 
but must now justify his very existence by his ability 
to do. Any activity publicly supported or privately 
conducted is examined and re-examined by a new 
standard, that of service to humanity as a whole. 
There seems little hope in the days to come for the 
man, be he botanist or business man, who wishes to 
live in his protected environment and do as he pleases. 
Endowed institutions are not at all sure of their 
future support. Public support is very uncertain and 
may demand production and be unwilling to await 
the slow and patient progress characteristic of the 
protected scientific man of the last century. But one 
who has touched the subject of science can not doubt 
that it is the greatest single development in the long 
rise of the human race. <A continuance of scientific 
knowledge, if accompanied by equal social and eco- 
nomic advances, will insure the greatest good to the 
generations to come. The love of pure science or un- 
biased search after truth is the very soul and spirit 
by which ean be developed an industrial world with 
a high standard of living for all, with time and op- 
portunity for mental culture and with poverty and 
hunger reduced to a minimum. If we wish to aid in 
developing such a world, it is our responsibility to 
botanical research in the years to come to bring to the 
masses of the American people an interest in plants 
and a realization of the importance of our subject in 
their future welfare. 


SCIENTIFIC EVENTS 


ACQUISITIONS TO THE COLLECTIONS OF 
THE BRITISH MUSEUM (NATURAL 
HISTORY) 

Tue London Times reports that portions of the 
egg-shell of a dinosaur and some meteoric iron are 


among the January acquisitions of the British Mu- 
seum (Natural History). 

The department of zoology has received as a dona- 
tion from Mrs. Charles Buckley and Mr. Godfrey R. 
Buckley the mounted head of a cow of the Chartley 
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breed of cattle. This specimen was presented to Mr. 
Godfrey Buckley by the late Lord Ferrers, the owner 
of Chartley Park till 1903. Chartley Park was 
formed by enclosing about 1,000 acres of the forest 
of Needwood in the reign of King Henry III, when 
a number of half-wild cattle, which then roamed 
throughout the district, were driven in and enclosed 
in the park. It is proposed to exhibit this head in 
the North Hall, adjacent to the last pure bred white 
bull which was killed in 1910 and is now on exhibi- 
tion in the museum collection. 

Colonel H. MeMicking has presented a small eol- 
lection of Ungulate heads from Somaliland, contain- 
ing some good Oryx (Beisa) skulls, and also two very 
fine specimens of Soemmerring’s Gazelle. There are 
also two examples of the rare Dibatag or Clarke’s 
Gazelle (Ammodorcas clarkei), which species was the 
subject of sympathetic treatment by the recent Inter- 
national Conference for the Protection of the Fauna 
and Flora of Africa. 

Two important additions have recently been made 
to the beetle collections in the Department of Ento- 
mology—namely,.the Donisthorpe collection of British 
Coleoptera and an Australian collection purchased 
from Mr. W. du Boulay. 

The former contains upwards of 22,000 specimens, 
and is of special interest in that it is accompanied by 
the most complete set in existence of the numerous 
British insects (mainly beetles) and other arthropods 
that live in association with ants and are known as 
myrmecophiles. The du Boulay collection, which num- 
bers only 352 specimens, consists, however, entirely 
of beetles actually found inhabiting ants’ nests in 
various parts of Australia by Mr. du Boulay over a 
period of 16 years, and is representative of about 
60 species many of which were first discovered by 
the collector, whose family for several generations has 
actively investigated the insect fauna of Australia. 

During the 12 months that have elapsed Mr. R. E. 
Turner, working in South Africa, has collected and 
presented to the museum over 8,000 insects of various 
kinds, prineipally small bees and wasps, and from 
the mountains of New Guinea Miss L. E. Cheesman 
has collected for the museum upwards of 18,000 
specimens, a high proportion of which will undoubt- 
edly prove to be of great interest. 

The Council of the South Australian School of 
Mines and Industries has presented an end-slice of 
a large mass (2,520 lbs.) of meteoric iron found in 
1909 at Murnpeowie, South Australia, previously 
represented in the collection only by a cast of the 
whole mass. 

The King has placed on loan in the department of 
botany a further 14 specimens of Nepal plants pre- 
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sented to him by the Maharajah of Nepal. The plants 
were collected by Professor K. Sharma. 

The late Mr. Ashley H. Mande bequeathed {, the 
department his herbarium of about 5,000 sheets ¢ 
flowering plants. These are chiefly European, but 
Algeria, Cape Colony and the Canary Islands are q\,, 
represented. 


PROPOSED ANIMAL BUILDINGS IN THE 
PARKS OF NEW YORK 


AccorDInG to The Musewm News, architects’ plan; 
for new animal buildings to be erected in Centra) 
Park, New York, at a cost of more than $400,000, haye 
been completed by CWA engineers and draughtsme, 
and transmitted to Robert Moses, park commissioner. 
The plans include an open square with a seal tank jy 
the center and eages on the four corners for the more 
active animals. The old arsenal building will be o 
the east of the square and a new restaurant on the 
west. Animal houses on the north and south sides will 
be connected by areades. Structures included in the 
plan are a monkey house, lion house, antelope hous», 
bird house, cage for small horned animals, bear pit, 
garage and comfort station. Work has already been 
begun on the project. 

At Prospect Park in Brooklyn six brick buildings 
will be constructed around a seal pool. These will 
house lions, monkeys, birds and horned animals. In 
addition there will be a large domed building for the 
hippopotamus and elephants, a large cage for hawks 
and eagles and a bear’s den. A restaurant will occupy 
one corner of the gardens. The buildings will be sitv- 
ated off Flatbush Avenue on the site of the old duck 
pond. 

In Staten Island buildings will be erected on land 
bequeathed to the city by Julia Oliver Hardin and 
known as the Clarence T. Barrett Park. The center 
building, two stories high and of stone, will conta 
the curator’s office and an aquarium. There will also 
be a biological laboratory and lecture hall. Two wings 
on either side will house birds and mammals and 4 
wing at the rear will contain reptiles. Rooms are pr 
vided for hobby elubs and for school classes. The 
project, which will cost $150,000, will be under the 
direction of the Staten Island Zoological Society. |! 
is expected to be ready this summer. 


THE FISHERY SURVEY IN PUERTO RICO 


Arrer spending two months in conducting a survey 
of fish cultural possibilities in Puerto Rico, at the Te- 
quest of the Puerto Rican Commissioner of Agrietl 
ture and Forestry, Dr. 8. F. Hildebrand, senior ich- 
thyologist of the Bureau of Fisheries, returned 
Washington on March 25. As a result of the survey; 
which covered the entire island, Dr. Hildebrand 
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recommends the introduction of a number of val- 
nable food and game fishes from the United States 
and the construction of a hatehery for their propaga- 
n. 
ean to the density of population of Puerto Rico 
there is a seareity of food and the people living in- 
jand, particularly, are unable to secure food suffi- 
ciently rich in proteins. In his report to the Com- 
missioner of Fisheries, Dr. Hildebrand states: 


Puerto Rico has a considerable number of rather long, 
permanent streams, the longest and largest ones being 
the Rio Anaseco, the Rio Grande de Arecibo, the Rio 
Manati, the Rio la Plata and the Rio Grande de Loiza. 

Several streams have been dammed, creating reservoirs, 
used in part for irrigation and in part for hydroelectric 
purposes or both. The larger permanent reservoirs are: 
Gujataca, Cavite, Patillas, Guoyabal, Guineo and Comorio. 

There are now no fishes of importance in the fresh 
waters of Puerto Rico. The lower stretches of the 
streams, up to an elevation of about 1,500 to 2,000 feet, 
are inhabited by the following species: The ‘‘dajoo,’’ a 
fresh water mullet (Agonostomus monticola), which is 
of limited economic importance; 5 species of gobies, 
only 1 of which, the guovina (Gobiomorus dormitor), is 
of slight economic importance; a small top minnow 
(Poecilia vivipara), and the fresh-water eel (Anguilla 
rostrata), which is scarce. Above an elevation of about 
2,000 feet no fish are present. 

All the permanent streams and reservoirs examined, 
exclusive of Gujataca Reservoir, appear to possess phys- 
ical and biological conditions which are suitable for the 
support of several species of American food and game 
fishes. The temperature of the waters is not excessively 
high. The upper stretches of the streams in some in- 
stances are low enough for trout. One reservoir 
(Guineo), located at an elevation of about 3,000 feet, 
too, appears to be cool enough for trout. The waters at 
lower elevations appear to be suitable for American 
warm-water fish, such as bluegills, crappies, catfish, etc. 

All the streams up to the highest elevation reached 
(about 3,000 feet), and all the reservoirs (exclusive of 
Gujataca) are abundantly stocked with crustaceans, 
chiefly shrimp, and insects. Therefore, ample food for 
fish is present. 

A small shipment of American fish, consisting of blue- 
gill, sunfish, crappie and bullhead catfish, was introduced 
in two reservoirs (Cavite and Comorio), in about 1913. 
The fish survived and have multiplied, showing definitely 
that the conditions are suitable for these species of 
American fishes. 


SYMPOSIUM IN THEORETICAL PHYSICS AT 
THE UNIVERSITY OF MICHIGAN 


Tue Symposium in Theoretical Physies at the Uni- 
versity of Michigan will be held between the dates of 
J une 25 and August 17. Throughout the eight weeks’ 
Session Professor George Gamow, of the Technological 
Thstitut of Leningrad, will lecture on the problem of 
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the nucleus. Professor Gamow, on leave of absence 
from Leningrad, has been spending the past year at 
Paris, Cambridge and Copenhagen and will present, 
in addition to his own contributions, the most recent 
views developing in these centers of nuclear research. 

“The Theory of the Positron” will be discussed by 
Professor Oppenheimer, of the California Institute of 
Technology. His lectures given in the first month of 
the session will treat the recent developments in the 
relativistie quantum mechanics stimulated by the dis- 
covery of the positron. Supplementing these lectures 
will be a series of lectures by Professor Uhlenbeck, of 
Michigan, on “The Dirac Theory of the Electron.” 
These will also be given during the first half of the 
session. 

Professor Ernest O. Lawrence, of the University of 
California, will present in lectures given during the 
second half of the session the methods and recent ex- 
perimental results on nuclear disintegration by bom- 
bardment with fast particles. 

A series of special lectures will also be given during 
the second month on “The Problem of Cosmic Rays,” 
Professor Arthur H. Compton, of Chicago, lecturing 
on July 26 and 27, and Dr. Thomas H. Johnson, of 
the Bartol Research Foundation, initiating a series of 
six lectures to be given during a two-week period be- 
ginning on July 23. Among these special lectures will 
be several by Professor Dennison, of Michigan, on the 
problem of molecular structure as studied through in- 
fra-red absorption spectra. 

Throughout the summer symposium courses on 
quantum mechanies will be given by Professors Uhlen- 
beck and Dennison and on Line Spectra by Dr. Rob- 
ert Bacher. 

The formal lectures will be supplemented by a series 
of informal seminars throughout the session under the 
personal direction of Professors Gamow, Uhlenbeck 
and Dennison. 

The summer meeting of the American Physical So- 
ciety will be held at Ann Arbor on June 29 and 30, 
during the first week of the session. Additional in- 
formation regarding the symposium or about living 
quarters for either the symposium or meeting of the 
Physical Society may be had by addressing the di- 
rector of the Physical Laboratories, University of 
Michigan, Ann Arbor, Mich. 


NATIONAL RESEARCH FELLOWSHIPS IN 
THE BIOLOGICAL SCIENCES 


THE annual meeting of the Board of National Re- 
search Fellowships in the Biological Sciences, for the 
award of appointments for 1934-35, was held in 
Washington, D. C., on March 24 and 25. Sixteen re- 
appointments and twenty-five new appointments were 
made as follows: 
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REAPPOINTMENTS 

For Domestic Study 
Abbe, Ernst C.—Botany 
Barker, Harold Albert—Zoology 
Clark, Harold E.—Agriculture 
Dyk, Walter—Anthropology 
Gardner, William U.—Agriculture 
Goddard, David R.—Botany 
Harrison, Carter M.—Agriculture 
Hunt, Joseph Mc Vicker—Psychology 
Lindsley, Donald B.—Psychology 
Livingston, Luzern G.—Botany 
Mackinney, Gordon—Botany 
Moyer, Laurence 8.—Botany 
Pady, Stuart M.—Botany 
Park, Thomas—Zoology 
Seltzer, Carl C.—Anthropology 
Steinbach, H. Burr—Zoology 


New APPOINTMENTS 

For Domestic Study 
Adler, Carolyn—Anthropology 
Anderson, Edward E.—Psychology 
Baker, Kenneth F.—Botany 





Breneman, William Raymond—Zoology 
Brodie, Harold J.—Botany 
Chandler, Robert F., Jr.—Forestry 
Costello, Donald P.—Zoology 
Dunlap, Sarah C.—Psychology 
Geiman, Quentin M.—Zoology 
Hill, Willard W.—Anthropology 
Kopac, Milan James—Zoology 
Madsen, Louis L.—Agriculture 
Newman, Edwin B.—Psychology 
Pennington, Leon A.—Psychology 
Scheffer, Theodore C.—Forestry 
Shapiro, Herbert—Zoology 

Stare, Fredrick J.—Zoology 
Stevens, Stanley S.—Psychology 
Weber, Neal A.—Zoology 


For Foreign Study 


Arensberg, Conrad M.—Anthropology 
Bonner, James—Botany 

Hamilton, Robert H.—Zoology 

Lush, Jay Laurence—Agriculture 
Mozley, Walter Alan—Zoology 
Steinhardt, Jacinto—Zoology 


SCIENTIFIC NOTES AND NEWS 


ProFEessoR JOHN J. ABEL, director of the Labora- 
tory of Endocrine Research at the Johns Hopkins 
University, has been awarded the Kober Medal of 
the Georgetown University School of Medicine, in 
recognition of his forty-one years of distinguished 
service as professor of pharmacology at the Johns 
Hopkins University. The medal will be presented at 
the annual meeting of the Association of American 
Physicians, which will be held at Atlantic City on 
May 1 and 2. Dr. Abel gave the first Kober lecture 
in 1925. 


THE Hillebrand Prize of the Chemical Society of 
Washington for the year 1933 has been awarded to 
the late Edward Wight Washburn for the discovery 
of the first practical method of separating the iso- 
topes of hydrogen. 


THE Lucas Trophy, given annually to “the resident 
of Savannah, Georgia, who performs the most worth- 
while service for the city,” has been awarded to Dr. 
Chas. H. Herty, in recognition of the value of his 
work looking toward the utilization of pine in the 
manufacture of paper pulp. | 


Proressor J. W. Wuire, for twenty-eight years 
engaged in research for the Agricultural Experiment 
Station, Pennsylvania State College, has been selected 
as the first annual research lecturer by the College 
Senate Research Committee. 


He will deliver a leec- 


ture on “The Scope and Significance of Our Soil 
Research Program” on Friday evening, May 11. 


R. S. Fuemrne, director of the Research Labora- 
tory of the Borden Company, Syracuse, N. Y., was 
tendered a banquet on April 3 on the anniversary of 
his affiliation with the Merrell-Soule Company, now 
the Borden Company, in 1909. The speakers in- 
cluded Dr. Saul Dushman, assistant director of the 
Research Laboratory of the General Electric Con- 
pany; I. C. Soule, formerly president of Merrell- 
Soule; Professor George W. Cavanaugh, of the de- 
partment of agricultural chemistry at Cornell Uni- 
versity, and Dr. Lawrence W. Bass, acting director 
of the Borden Company. Mr. Fleming was presented 
with a large silver bowl by John H. Nair, assistant 
director of the Research Laboratory. 


Dr. WaLTER GARSTANG, who retired last year from 
the chair of zoology at the University of Leeds, was 


recently presented with a radiogramophone and 4 


check as a token of the appreciation of some two hur- 


dred colleagues and students. 


Proressor D. M. S. Watson, professor of zoology 
at University College, London, and F, R. Parrington, 
Strickland curator at the university, were recently 
guests of honor at a reception given by the Research 
Club of the American Museum of Natural History: 
Professor Watson will give the James Arthur Lecture 
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on “The Evolution of the Human Brain” on Tuesday 
evening, April 24, at 8:15 p.m. The title of the lec- 
ture will be “The Story of Fossil Brains from Fish to 


Man.” 

Tue officers of the American Association of Pathol- 
ogists and Bacteriologists elected for the year 1934-35 
are: President, Dr. William Boyd, Winnipeg, Canada; 
Vice-president, Dr. N. C. Foot, Cornell Medical Col- 
lege; Treasurer, Dr. F. B. Mallory, Boston; Secre- 
tary, Dr. H. T. Karsner, School of Medicine, Western 
Reserve University; Incoming Member of Council, Dr. 
Earl Baldwin McKinley, George Washington Univer- 
sity. The next meeting will be held at the Cornell 
University Medical College, New York City, on April 
18 and 19, 1935. 


At the recent New York meeting of the American 
Society of Biological Chemists the following officers 
were reelected: President, W. Mansfield Clark; Vice- 
president, H. B. Lewis; Secretary, H. A. Maittill; 
Treasurer, C. H. Fiske. E. A. Doisy was elected a 
member of the council, of which P. E. Howe and 
H. C. Bradley are also members. 


At the annual meeting of the New York Branch of 
the American Psychological Association, held at the 
Washington Square Branch of New York University 
on April 7, there was an attendance of 350 members. 
Dr. Joseph Jastrow, for thirty-nine years professor of 
psychology at the University of Wisconsin until his 
retirement in 1927 with the title of professor emeritus, 
was elected honorary president. Dr. Herbert W. 
Rogers, director of the psychological laboratory of 
Lafayette College, was elected secretary-treasurer. At 
the dinner held in the evening at the Hotel Brevoort, 
Professor Jastrow made an address on the contribu- 
tions to psyehology of Dr. J. McKeen Cattell. 


Mito §. Kercuvum, at his request, has been relieved 
as dean of the College of Engineering and director of 
the Engineering Experiment Station at the University 
of Illinois. As research professor of civil engineering 
he will continue research investigations and graduate 
instruction. 


Dr. H. J. Harnuy, of McPherson College, Kansas, 
will retire in June, after serving for forty-two years. 
Dr. Harnly was successively head of the department 
of biology, dean and vice-president. He now becomes 
professor emeritus of biology and curator of the 
museum, 


Proressor ALAN C. Woops has been promoted to 
be professor of clinical ophthalmology and acting di- 
rector of the Wilmer Ophthalmological Institute at 
the Johns Hopkins Hospital. Dr. Woods succeeds 
Dr. William H. Wilmer, who founded the clinic in 
1925 and who will retire with the title of professor 
emeritus at the end of the academic year. 
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Dr. Win11AM Henry Fox has resigned as director 
of the museum of the Brooklyn Institute of Arts and 
Sciences after serving for nearly twenty-two years. 
He will be succeeded by Philip Newell Youtz, now 
assistant director. Before going to the Brooklyn Mu- 
seum Mr. Youtz was curator of exhibitions at the 
Pennsylvania Museum of Art, Philadelphia. Dr. Fox 
has been made director emeritus. 


Proressor Bristow ADAMS, editor of publications 
at the New York State College of Agriculture, has 
been appointed director of public information for the 
national milk code now pending at Washington. 
When completed the code will cover all dairy 
products. 


DANIEL W. MEAD, emeritus professor of hydraulic 
and sanitary engineering at the University of Wis- 
consin, has been named chairman of the Chicago 
Sanitary District Commission to represent the gov- 
ernment on public works allotments. 


Dr. Exvuis A. SToKpYK, associate professor of agri- 
cultural: economics at the University of California, 
was recently appointed president of the newly estab- 
lished Bank for Cooperatives of the Federal Farm 
Credit Administration in Berkeley. 


Dr. A. K. SNELGROVE, instructor in geology at 
Princeton University, who in 1929 and 1931 was 
leader of Princeton expeditions to Newfoundland, has 
been appointed government geologist by the New- 
foundland Commission Government. 


Dr. R. C. Garry, lecturer in physiology at the Uni- 
versity of Glasgow, has been appointed to the post 
of senior physiologist at the Rowett Research Insti- 
tute near Aberdeen in ‘succession to Dr. H. E. Magee. 


Dr. Forrest SHREVE and Dr. T. D. Mallery, of the 
Desert Laboratory of the Carnegie Institution of 
Washington, and Professor G. F. Ferris and Mrs. 
Roxana §S. Ferris, of Stanford University, returned 
on April 1 from an expedition to Lower California. 
Work on the vegetation and flora of the peninsula is 
being carried on jointly by the institutions repre- 
sented, as part of a comprehensive investigation of 
the arid regions surrounding the head of the Gulf of 
California. <A representative collection of plants was 
made by Mrs. Ferris and one of scale insects by Pro- 
fessor Ferris. 


Dr. BrapForD WILLARD, of the Pennsylvania Topo- 
graphic and Geologic Survey, has returned from a 
short stay at the Bermuda Biological Station for Re- 
search. In cuts made along the recently completed 
Bermuda Railway it was possible to obtain new data 
on the peculiar stratigraphic succession of the islands. 


Dr. CHauncey D. Leake, professor of pharmacol- 
ogy at the University of California Medical School, 
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delivered the eighth annual address under the William 
Snew Miller Lectureship at the University of Wis- 
consin on March 23. He spoke on “Relations of Medi- 
cine and Art.” 


Proressor Victor K. LAMsr, of Columbia Univer- 
sity, addressed the Eastern Tennessee Section of the 
American Chemical Society at Knoxville on March 22, 
and the annual meeting of the Georgia Academy of 
Seience at Atlanta on March 24, on “Recent Develop- 
ments in Electrolytic Solutions.” On his return from 
the American Chemical Society meeting at St. Peters- 
burg, Fla., he delivered an address on “Acids and 
Bases in Benzene” at the University of Virginia. 


Proressor Hersert M. Evans, of the University of 
California, spoke on April 4 at the meeting of the 
Iowa State College Chapter of Sigma Xi on “The 
Function of the Anterior Pituitary.” 


Dr. Witper D. Bancrort, professor of physical 
chemistry at Cornell University, on March 29 ad- 
dressed the Sigma Xi Club of the University of Flor- 
ida on “Some Uses of Sodium Rhodenate in Medi- 
cine.” 

THE 1934 Edgar Marburg Lecture of the American 
Society for Testing Materials, the ninth in the series, 
will be delivered at the meeting to be held at Atlantic 
City from June 25 to 29 by Dr. Sheppard T. Powell, 
consulting chemical engineer, associated with the 
Johns Hopkins University. 

Dr. Ricnarp E. ScamMon, dean of medical sciences, 
the School of Medicine, of the University of Minne- 
sota, delivered the Porter Lectures of the University 
of Kansas School of Medicine on April 2 and 3. One 
lecture was given at Lawrence and the other two at 
Kansas City. The lecture at Lawrence was of a semi- 
popular nature, the other two more technical. The 
titles were “The Plague in Western Europe” (Kansas 
City); “The Guild of Medicine” (Lawrence), and 
“How Measurement Came into Medicine” (Kansas 
City). 

Heapguarters for the meeting of the American 
Physical Society, Washington, D. C., on April 26, 27 
and 28, have been changed to the Wardman Park 
Hotel. Convention rates are $3.00 and $4.00 for 
single rooms. 


THE next meeting of the Federation of American 
Societies for Experimental Biology will be held in 
Detroit in the spring of 1935. 


Tue fourth annual Field Conference of Pennsyl- 
vania Geologists will be held in Pittsburgh, on May 
25, 26 and 27; headquarters at the Carnegie Museum. 
Field trips will embrace the bituminous coal mines, 
the physiography, structural geology, paleontology 
and stratigraphy, and glaciology of western Pennsyl- 
vania, including a visit to the Chestnut Ridge section 
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east of Uniontown. Opportunity will be given ;, 
examine the geologic collections in the museum, Ad. 
ditional information may be obtained from 4 G 


Gulley, local seeretary, P. 0. Box 1214, Pittsburgh, 


Pennsylvania. 


E. R. Squips AND Sons plan to establish a num. 
ber of research fellowships in various institutions 
throughout the country in connection with the Bio. 
logical Laboratory at New Brunswick, New J ersey 
of which Dr. John F. Anderson is director. The 
value of these fellowships will be $1,800 for the firs 
year and during subsequent years will not exceoj 
$2,200. Fellowships will be awarded in biology, 
chemistry, medicine and physies. Applicants must 
hold the degree of Ph.D. or M.D. or the equivalent, 
The company will cooperate in every way possible to 
carry out the purposes of the fellowships, by con. 
sultation, by furnishing library assistance, by supply- 
ing laboratory cooperative work in fields where the 
Squibb laboratories are better equipped than in the 
institution in which the fellow is working, and by 
furnishing materials not readily available from 
sources other than the Squibb Laboratories. 


A TELESCOPE disk 864 inches in diameter, the third 
largest in the world, was east on April 3 at the Corn- 
ing Glass Works for the University of Michigan. The 
disk is 163 inches thick and will weigh 34 tons when 
completed. Pouring of the disk is said to have been 
completed in about four hours. It is made of boro- 
silicate glass, which expands only slightly with tem- 
perature changes. It will require three months for 
cooling. 

THE Journal of the American Medical Association 
reports that efforts to diminish the amount of carbon 
monoxide that is formed in automobile exhausts and 
to convert the gas already formed into less harmful 
products will be carried on in a survey under the 
supervision of faculty members of the Johns Hopkins 
University, with funds provided by the Civil Works 
Administration. Twenty-one unemployed chemists 
will be engaged for the study, and laboratories will be 
constructed in a wing of Remsen Hall. 


THE London Times reports that ‘the Institute of 
Radiology, the Bradfield surgery block, the Goschen 
Pathological Institute and the Nicholas outpatients 
block of the Madras General Hospital were opened 
on March 26. The institution is being modernized at 


a total cost of £390,000. At the opening ceremony 


Sir George Stanley, the Governor, announced that the 
Institute of Radiology would bear the name of Bar- 
nard, the radiologist. 


AccorpiNnG to the Journal of the American Medical 
Association the Prince Leopold Institute of Tropical 
Medicine at Antwerp was recently opened. At the 
port of Antwerp those are landed who are returning 
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home after service in Africa. It likewise affords 
shelter to a considerable number of sailors of all na- 
tionalities, Whose health it watches over carefully. 
The institution, which oecupies 23 acres of land in 
the city of Antwerp, has placed side by side the part 
that is purely colonial and the various scientific de- 
partments : the bacteriologic laboratory, the chemical 
laboratory, the museum of hygiene and the sanitary 
service. The theoretieal instruction in tropical pa- 
thology is combined with the clinical instruction. 
There is a small hospital of fifty beds with all the 
modern comforts. The new institute has taken over 
a triple funetion; it is a university, laboratory and 
hospital combined. It is designed to furnish graduate 
instruction to physicians planning to practise in the 
Belgian Congo, to provide instruction for mission- 
aries, sanitary officers and nurses who expect to serve 
in Africa, and, finally, to carry on scientific research. 


Toe German Association of Men of Science and 
Physicians (Gesellschaft Deutscher Naturforscher und 
Arzte) is modifying its policy with the view of over- 
coming excessive specialization. It is proposed, ac- 
cording to Nature, to emphasize the problems common 
to many branches of science and medicine, and to pro- 
mote discussion on these common topics on the widest 
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possible basis. The annual meeting of the association 
will last not more than three and a half days. The 
council will only arrange the general sessions, the main 
group and joint sessions and popular evening lectures. 
The generai sessions will be devoted to topies in which 
some definite results have been reached or to problems 
of immediate importance. If discussion does not fol- 
low these addresses by selected speakers, the same 
theme may be handled more freely in joint sessions 
of sections. Nature states that the council will aban- 
don the attempt to arrange meetings of the separate 
sections, leaving them to deal individually with the 
local committee. It has been the custom for some 
years past that allied and associated societies should 
meet at the same place, and either before or after 
the formal meetings of the association. This custom 
is to be continued at the next meeting in Hanover 
(September 16-20) and with the help of the local 
committee. An innovation is the Zweckverband of 
German scientific and medical congresses, the aim of 
which is to maintain contact between these congresses 
so that whilst specialization goes forward they shall 
not be shut off from each other. The purpose of this 
union is to publish the dates, places and programs of 
these congresses. 


DISCUSSION 


PROTECTIVE RESEMBLANCES IN INSECTS— 
EXPERIMENT AND THEORY 


In 1912 the writer reviewed' experiments designed 
to test the theories of protective adaptations. In a 
recent paper? Professor E. B. Poulton discusses ex- 
periments made since that time, which, it is apparent, 
have been gradually improved, the improvement con- 
sisting in an inereased approximation to natural con- 
ditions. This being the ease, as freely admitted by 
Poulton (p. 37), why not accept the evidence as to 
the feeding habits of animals under entirely natural 
conditions, namely, that obtained by analysis of the 


“contents of stomachs eollected in the wild? This is 


the same question asked by the writer in 1912, and it 
remains in full foree, for as I showed then (p. 361) 
“Animals accept in eaptivity articles of food they .. . 
do not eat in the wild ... [and] animals reject in eap- 
tivity articles of food which are . . . eaten by wild 
members of the species [hence] the experiments are 
not trustworthy guides to behavior under natural 
conditions.” 

Naturalists have it continually drilled into them 
that the experimental method is the only scientific 
procedure. So Poulton speaks of “solid grounds” to 


roe. Acad. Nat. Sci., Philadelphia, pp. 281-364. 
ne Attempts to disprove the theories of warning colors, 
Tite) and protective resemblance in insects, Ve Congrés 
ntern, Entom., pp, 33-44, 1932 (1933). 
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be obtained by “test in captivity” (p. 36). The mat- 
ter at issue, however, is the natural feeding habits of 
animals, and these constitute the only basis upon 
which theories of protective adaptations can legiti- 
mately be proposed. As no reliable knowledge of 
natural feeding habits can be obtained by experiment, 
this is certainly one field where use of the vaunted 
experimental method has no application. The fina! 
test of the theory of protective adaptations is not 
apparent preferences at all, as the experimenters seem 
to think, but data (the more comprehensive, the bet- 
ter) as to what animals actually eat in a state of 
nature. 

Poulton charges McAtee with ignoring various pub- 
lished records in his 1932 paper,® but they are all 
“exotic” from the point of view of a treatise devoted 
chiefly to the “Food Habits of Nearctic Birds” and 
in which the general and intentional omission of for- 
eign material is explicitly called to attention (p. 145). 
Poulton’s arguments about “looper” caterpillars have 
been sufficiently replied to in an article being pub- 
lished at about this same time in the Proceedings of 
the Entomological Society of London. 

My critie says he is unwilling to follow “McAtee’s 
controversial methods,’ but he does very well by 
indirection, as in the use of a quotation about “Sir 
Oracle,” and he makes a thrust in calling for “if only 


3 Smiths. Misc. Coll., 85 (7), pp. 1-201. 
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it were possible—a little humility,’ which if well 
grounded would be devastating. The shoe is on the 
other foot, however, as McAtee has the humility not 
to attempt to explain everything about organisms, 
outranking in this respect all the selection theorists. 
In this very paper Poulton proceeds to explain why 
some birds devour the excrement of their nestlings, 
saying “there can be little doubt about the reason.” 
There is great doubt about the reason, however, in 
the minds of naturalists who have observed that some 
birds do this, others do not, that those which some- 
times do it at other times do not, that, in fact, the 
phenomenon is subject to all the variations, grada- 
tions and contradictory indications that characterize 
the behavior of organisms in general. 

Attempts to draw hard-and-fast lines where none 
exist, to tramme! within the limits of hypothesis where 
all is free, and to formulize where everything is 
protean, characterize the writings of selectionists. 
“Humility” does not put forward strained “explana- 
tions” for every detail of organic appearance and 
behavior, and in all truth “humility” can scarcely be 
claimed as a leading trait of definers, explainers and 
asserters of “natural laws.” So it seems to the writer 
and so it has seemed also to others. 


It has been pointed out over and over again that 
the explanations of science never amount to more than 
the enumeration of the conditions under which the events 
in nature take place. With ultimate explanation, science 
does not deal. 

It should not be forgotten that all evolutionary phe- 
nomena are fundamentally inexplicable.5 

From the peculiar nature of the case no causal explana- 
tion of evolution is possible.® 


Probably the single factor that is most to blame for 
unwarranted theorizing by selectionists is their taking 
entirely too seriously the so-called “struggle for ex- 
istence.” This trait is exemplified in the Interna- 
tional Entomological Congress paper by Poulton, 
when he speaks of “ants—successfully attacked as 
they are by enemies of many and varied kinds, yet 
holding their own in all the habitable parts of the 
earth, and providing models for well-nigh innumer- 
able mimics belonging to diverse groups of insects, 
as well as many in the Arachnida” (p. 44). 

Now ants in many places number millions to the 
acre, while birds, upon predation by which, selection- 
ists set so much store, number about a pair to the 
acre. 
they do not number millions. Effects can not be 
attained through selection except by a very high 
degree of elimination by selective agents, and cer- 

4 Otto Glaser, Am. Nat., p. 727, 1912. 


5 Wm. Patten, Sci. Mon., p. 521, Dec., 1932. 
6 J. H. Woodger, ‘‘ Biological Principles,’’ p. 471, 1929. 
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tainly in the case of ants it is obvious that this does 
not and can not oceur. It is universally admitted tj, 
the grand checks upon insect numbers are climatic 
hence indiscriminate so far as protective adaptations 
are concerned. The aggressions of parasites and 
various other natural enemies also are not conceiyahjy 
affected by the characters alluded to as protectiye 
adaptations. 

In this typical case of explanation of ant resey, 
blance, we have not only overemphasis on the struggle 


- for existence but also the usual attempt to draw lines 


where none occur in nature. Theorists point out tha 
certain ant mimics by virtue of some assumed adyay. 
tage live among ants, but they ignore the more numer. 
ous insect and other guests of ants that do not y. 
semble their hosts. Ant-resembling creatures do not 
all live with ants, some of them (Gelis spp.) occurring 
in far northern regions where there are no ants 
Some ant mimics may be predators upon ants but 
others (various Cerambycid and Anthicid beetles) 
neither prey upon nor live with the ants. The as. 
sumed advantage of ant resemblance in protecting its 
possessors from predators is a very tenuous one, as 
ants admittedly are freely eaten by a great variety 
of enemies. The “protection” really amounts to the 
swarms of ants taking the brunt of predation from 
the much less numerous “mimies,” and this is merely 
a consequence of their relative numbers, an advantage 
the rarer forms have anyway, regardless of their 
appearance. 

If ant mimicry is not necessary to existence among 
ants, if it occurs without any possible relation to ants, 
and if it can act as a protection only as a result of 
numerical ratios, it would seem not only unnecessary 
but erroneous to invoke a theory of mimicry through 
natural selection to account for it. 

A theory should account for all the facts within its 
scope, and as that of mimicry evidently does not, 
should be discarded. The theory of mimicry is a fair 
sample of selection theories relating to protective 
adaptations, all of which agree in failing to explain 
the diversity of “adaptations” in identical environ- 
ments, the similarity of “adaptations” in diverse 
environments, the survival for apparently indefinite 
periods of organisms with varying degrees of “adap- 
tation,” in other words their survival apparently 
whether “protected” or not, or if all are held “pro- 
tected,” the continued maintenance of average pop" 
lations of all more or less predatory organisms. 

Scientific theories do have an indefinite tenure of 
existence; based on knowledge available at the time 0! 
their conception, they must be modified with the 
progress of knowledge. Protective adaptation thec- 
ries are no exception to this rule, and the more ¢rit 
cally they are examined in the light of present know!- 
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edge of the world of nature (not of experiment), the 
more insecurely founded they appear to be. 
W. L. McAtTEE 


U. 8. BioLoGcicaL SURVEY 


THE IMPORTANCE OF DIAMETER AS A 
FACTOR IN MYELINATION 


Ir is believed that the close relationship existing 
between diameter of the axone and whether or not it 
shall possess a myelin sheath has not received suffi- 
cient attention. Due to the present interest in the 
physiology of nerve fibers, a brief presentation of the 
main facts seems to be desirable. 

The bearing of diameter on myelination has been 
stated by Vogt, who says that myelination of the 
tracts is not related to the acquisition of conducting 
power, but to the number and size of the component 
fibers. Speidel? states that myelination is preceded 
by a characteristic thickening of the axone. Ranson 
et al.,? speaking of the vagus rootlets proximal to the 
nodose ganglion, say that the number of fine myeli- 
nated fibers varies considerably in different animals, 
and further when the number of fine myelinated fibers 
is large the number of unmyelinated fibers is corre- 
spondingly reduced. In another part of the same 
paper they say that the unmyelinated fibers are 
always smaller than the myelinated fibers; however, 
the exact nature of the relationship is not empha- 
sized. 

From observations carried on in this laboratory, the 
author has become convinced that in mammals there 
exists a critical diameter, above which all axones are 
myelinated and below which all are unmyelinated. 
This diameter is tentatively stated as 1.5 u, including 
the myelin sheath. Myelinated axones of 1p diam- 
eter can be seen in cross-sections of nerves containing 
large numbers of small fibers, but teased preparations 
show these to be constricted portions of slightly 
larger axones. These constricted regions are found 
principally opposite the sheath cell nuclei, but occur 
in other places in some of the fibers. Preliminary 
measurements indicate that a critical myelination 
diameter also oceurs in birds, reptiles and amphibia, 
but that the value of the constant may be slightly 

less in birds and slightly greater in the cold-blooded 
animals. The relationship holds only for true neu- 
rones; 4.¢., the neurosensory cells and protoneurones 
are excepted. 

The above principle is based on measurements of 
the diameters of fibers in the dorsal and ventral roots 
of the cow, eat and rat. The thoracic ventral roots 
of the cat and rat contain two distinct groups of 
fibers—the somatic efferent and preganglionic efferent. 

20: Vogt, Neurol. Centralbl., 27: 137, 1908. 

. C. Speidel, Jour. Exp. Zool., 61: 279, 1932. 


*S. W. Ranson, J. O. Foley and C. D. Alpert, Am. 
Jour. Anat., 53: 289, 1938, wie 
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The somatic motor group is entirely myelinated and 
the preganglionic efferent is partially myelinated in 
both animals. In the cow both groups are completely 
myelinated, and the fibers of each group are distinctly 
larger in this animal. In the dorsal roots of the cat 
and rat three fiber groups may be distinguished. In 
the rat the smallest group approaches the myelina- 
tion limit and is believed to be partially unmyelinated. 
In the cat the smallest group is distinctly beyond the 
myelination limit, corresponding to the preganglionic 
efferent group in the cow as to size. In the dorsal 
root of the cow a fourth group of myelinated fibers 
has appeared. This group is entirely below the 
myelination limit in the cat and rat, and gives rise 
to the C wave in oscillograph records. In all three 
animals the smallest myelinated fibers are 1.5 », while 
the upper limit of size varies, the largest fibers oceur- 
ring in the cow, the smallest in the rat. 

Two other related principles of nerve fiber size are 
suggested: (1) Nerve fibers myelinate in the order 
of their appearance as specifically stainable axones 
and the first fibers to myelinate are the largest fibers 
in the adult; (2) the order of fiber size for the 
various functional groups is the same in different 
mammals. The two principles are known to hold true 
for all components of the spinal roots, for the median 
longitudinal bundle, the rubrospinal fasciculus and 
the corticospinal tracts. No exceptions to these rules 
are known to the author. 

Given the above principles, the following are some 
of the known facts readily explained. 

(1) The variations from animal to animal! in the 
amount of myelination of the pre- and postganglionic 
visceral efferent fibers. 

(2) Variations in the time of myelination of the 
tracts in the various species. 

(3) The distai excess of myelinated fibers in the 
trunk over the sum of those in the spinal roots and 
the differences in the amount of this excess in dif- 
ferent spinal regions and animals. 

(4) Differences in the time of cessation of myeli- 
nated fiber increase in the spinal roots and nerves. 

This statement is offered in advance of in extenso 
publication, because it is believed that a point of view 
is offered which will be valuable to many engaged in 
research on nerve fiber physiology and histology. 


DoNnALD DUNCAN 
UNIVERSITY oF TEXAS 
GALVESTON 


A NEW TERM FOR THE YOUTHFUL STAGE 
OF FORAMINIFERAL SHELLS! 


In the terminology of foraminifer shells no gen- 
erally aegeptable or appropriate name exists for the 


1 Published by permission of the Director, U. 8. Geo- 
logical Survey. 
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early stage of shell-building which precedes the adult 
idiomorphology and may or may not be distinet from 
the proloculum. Such early or youthful stages are 
clearly defined in certain Peneroplidae and megalo- 
spheric orbitoids and are more or less distinct in the 
Fusulinidae, mentioning only some outstanding ex- 
amples. 

The term “embryonic apparatus” is moderately 
favored among some specialists on the orbitoids, but 
it is inappropriate and misleading for several reasons. 
The stage represented can hardly be considered em- 
bryonic, even if, by far-fetched and loose analogy, the 
term “embryonic” can be applied to any phase of 
protozoan life history. To eall the shell or a part of 
the shell an “apparatus” strains a point in lexicog- 
raphy. 

“Nueleoconch” is another name that has been used 
for this stage by a few writers during recent years. 
This term is rather awkward and lacks euphony. It 
is appropriate only in the singular sense that the 
“nucleoconch” is a sort of nucleus for the adult shell 
structure, but in other respects the term is misleading 
because its literal and obvious meaning (i.e., shell for 
the nucleus) does not harmonize with the peculiar 
usage which has been defined for it. A further and 
important objection is that the term has not generally 
been accepted. 

It seems opportune, therefore, to propose a new 
term. Juvenarium appears to fulfil our requirements. 
This word, of Latin origin, is composed of the stem 
JUVEN-, youth, plus the suffix -aRIUM, place of a 
thing. It is intended that the term shall have a gen- 
eral or broad application to a stage of shell-building 
rather than a specific or precise reference to a par- 
ticular stage in the life history of the animal. This 
caution is prompted by the fact that the very little 
which is known about the life history of such fora- 
minifers as the Fusulinidae and Orbitoididae is based 
on analogy with the inadequately understood life his- 

tory of more or less distantly related, modern forms. 
Furthermore, it is not at all improbable that the 
stages of shell-building in different families bear dif- 
ferent relationships to the events of individual 
growth; accordingly, analogies of this sort are pre- 


earious. 
Liorp G. HENBEsT 


U. 8S. GeoLocicAL SURVEY 


SOME NOTES ON NORTH AMERICAN 
CRAYFISH 


No information apparently exists regarding the 
depths to which crayfish may. live in lakes. A recent 
collection has been turned over to the writer with 
some interesting data pertaining to this question. 
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Two female crayfish of the species Fazonixs virili 
(Hagen) were obtained by Hilary J. Deason, of the 
U. 8. Bureau of Fisheries, from nets set in Gree, 
Bay of Lake Michigan (Lat. 45° 34.2’ N Long, 87° 
2.8’ W.). These nets were set in 18 fathoms (104 
feet) and were lifted on May 21, 1932. Mr. Deason 
states that crayfish are frequently obtained in ¢h\ 
region from nets set in deep water. From an eo. 
nomic standpoint the occurrence of crayfish at these 
depths is interesting. These animals are a potentia| 
food supply and doubtless could be reared or noy 
oceur over the entire bottoms of some of the Grea 
Lakes. : 

In Science for August 30, 1929, a note appeared 
by Curtis L. Neweombe regarding a blue crayfish, 
The specimen referred to in this account was an 
immature, second form male, and was assigned to the 
species Cambarus carolinus dubius Faxon. I have 
examined this specimen, and it probably is referable 
to Cambarus monongalensis Ortmann, which is nor. 
mally blue. 

Several blue specimens of crayfish have come to the 
attention of the writer. Blue specimens have been 
seen of the normally brown or greenish Fazonius 
immunis (Hagen), Faxonius propinquus (Girard) 
and Cambarus robustus Girard. A specimen of F. 
propinquus kept alive in an aquarium underwent sev- 
eral moultings with the blue color persisting. Re- 
cently red specimens of C. robustus have been 
obtained from a rearing pond near Grand Rapids. 
These red specimens (one of each sex) are alive and 
attempts are now being made to mate them. Proba- 
bly the red and blue crayfish represent mutations. 

In the mountains of the Carolinas, West Virginia 
and Pennsylvania two closely related burrowing 
species of crayfish are found. One, C. monongalensis 
Ortmann, is blue, the other, C. carolinus Erichson, is 
red. From morphological characters alone it is prac- 
tically impossible to distinguish the two species. The 
suggestion arises that these colored crayfish species 
may have had their origin by mutation. It appears 
to me that mutant color characters would be best 
perpetuated in burrowing species. Such species 
would have limited mating possibilities and color 
would have little effect regarding survival. 


EpwIn P. CrEASER 
UNIVERSITY OF MICHIGAN 


THE EXISTENCE OF A MONTHLY SEX 
CYCLE IN THE HUMAN MALE 
In a study regarding the total daily urinary excre- 
tion of gonad-stimulating substances in normal indi- 
viduals and in mental patients, two adult male sub- 
jects (one normal and one psychotic), ineluded in this 
study, showed a sudden excretion of such subsiances 
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at approximately monthly intervals. This gonad- 
stimulating material produced mostly follicular stimu- 
jation in the immature rat which was similar to the 
reaction obtained with material from the urine of 
human females at certain phases of their menstrual 
evele and also during menopause. 

"Our studies in the male, which are being continued, 
vould seem to lend further support, from the hor- 
| monal standpoint, to the view that a monthly sex 
evele exists in the human male. 
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The investigation is being extended to ascertain 
the possible correlation of the findings with the mental! 
state and other clinical manifestations. 

The work is being aided, in part, by a grant from 
the Thomas W. Salmon Memorial Fund of the New 
York Academy of Medicine. 

Meyer M. Harris 
ERWIN BRAND 
New YorkK STaTe PSYCHIATRIC 
INSTITUTE AND HOSPITAL 


REPORTS 


MILTON AND CLARK AWARDS 


Awarps amounting to $36,290 have been assigned 
from the Milton and Clark funds to members of the 
tegching and research staff of Harvard University in 
order that they may carry on study in fields in which 
they are interested. The names of the recipients of 
those awards which concern the sciences and the sub- 
jects of the proposed research are here given: 


Ralph Beatley, associate professor of education, to 
defray the cost of an experimental edition of a school 
text in demonstrative geometry. . 

Charles L. Bickel, instructor in chemistry, to study the 
action of organic magnesium compounds on oxido ketones 
and their oximes. 

Marland P. Billings, assistant professor of geology, 
for a study of the geology of the Franconia, Mt. Cube 
and Woodsville quadrangles. 

Bartholomeus J. Bok, assistant professor of as- 
tronomy, to analyze star-counts. 

Charles F. Brooks, director of the Blue Hill Observa- 
tory, to investigate solar radiation. 

Frank M. Carpenter, assistant curator of invertebrate 
paleontology, to collect fossil insects at Creede, Colo. 

Arthur Casagrande, lecturer on soil mechanics, to study 
the action of frost in soils, rocks and building materials. 


Randolph W. Chapman, assistant in geology, and F. S. 


Miller, research assistant, to study contact metamor- 
phism in the southern Sierra Nevadas and adjoining 
regions, 

Harold J. Coolidge, Jr., assistant curator of mammals, 
to make observations on skin color and pigmentation in 
chimpanzees of various ages, at the Yale Anthropoid 
Station, Orange Park, Fla. 

Franzo H. Crawford, assistant professor of physies, 
to study the absorption of polyatomic gases in regions 
below the absorption limit of atmospheric air. 

Philip J. Darlington, Jr., assistant curator of insects, 
to collect inseets in Santo Domingo and to study their 


p distribution, leading to a study of the zoogeography of 


the Caribbean region. 
Jacob P, Den Hartog, assistant professor of applied 


| Mechanics, to study dynamie instabilities caused by the 
flow of air, 


Merritt L. Fernald, professor of natural history, to 
illustrate the technical details of critical or newly studied 
plants and to make clear, by mapping, their geographic 
affinities. 

Paul R. Gast, assistant professor of forestry, to deter- 
mine the effect of varied radiation intensity on the growth 
rate of trees. 

Russell Gibson, assistant professor of economic geol- 
ogy, to continue field investigation of the regional geol- 
ogy, igneous geology and mineral resources in northwest- 
ern Montana. 

Charles H. Greene, instructor in chemistry, to study 
the rate of precipitation of silver chloride. 

Chester S. Keefer, assistant professor of medicine, to 
determine the immune processes concerned in the recovery 
from gonococcal arthritis. 

Edwin C. Kemble, professor of physics, to continue the 
theoretical study of the properties of atoms and mole- 
cules, 

Theodore Lyman, director of the Jefferson Physical 
Laboratory, and J. C. Street, instructor in physics, for 
an investigation of cosmic rays. 

Donald H. Menzel, assistant professor of astronomy, 
for an investigation of the spectral variations of novae 
and the chromosphere. 

Harry R. Mimno, assistant professor of physics, to 
measure the effective height of the Kennelly-Heaviside 
layer. 

Henry A. Murray, Jr., assistant professor of abnormal 
and dynamic psychology, to conduct experimental studies 
of personality. 

Ralph B. Perry, professor of philosophy, to record the 
thought and character of William James, as reveaied in 
unpublished correspondence, notes and marginalia. 

Perey E. Raymond, professor of paleontology, and 
William E. Schevill, assistant curator of invertebrate 
paleontology, for a study of Ordovician and Salurian 
formations and faunas in Esthonia. 

Chalmer J. Roy, instructor in geology, for a study of 
silicification of the limestones in the Tri-State zinc-lead 
district. 

Paul J. Sachs, assistant director of the Fogg Art 
Museum, to complete a catalogue Raisonné of original 
master drawings. 

George B. Wislocki, professor of anatomy, for the 
preparation of plates to accompany a manuscript en- 
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titled ‘‘The Placentation of the Manatee (Trichechus 
latirostris).’’ 

Jeffries Wyman, Jr., assistant professor of zoology, 
for an investigation of the electrical properties of amino 
acids, peptides and proteins. 

Henry B. Bigelow, professor of zoology and curator 
of oceanography, to study and report on the siphono- 
phores collected by Dr. Johannes Schmidt. 

Ancel Keys, instructor in biochemical sciences; David 
B. Dill, assistant professor of biological chemistry; Wil- 
liam H. Forbes, instructor in biochemical sciences; John 
H. Talbott, instructor in medicine, to defray partially 
the cost of a study of the adaptation of man and animals 
to life at high altitudes. 


The Milton Fund was established in 1924 under the 
will of William F. Milton, 58, which provided that 
the grants should be made “in the interests of or for 
promoting the physical and material welfare and 
prosperity of the human race, or to assist in the dis- 
covery and perfecting of any special means of allevi- 
ating or curing human disease, or to investigate and 
determine the value or importance of any discovery 
or invention.” 


CENTRALIZING BELL SYSTEM RESEARCHES 


BeroreE there was a telephone there was a telephone 
laboratory. In a corner of a Boston workshop Alex- 
ander Graham Bell carried on his researches. Ever 
since that time the parent company of the Bell Tele- 
phone System, which evolved from his invention, has 
maintained a telephone laboratory. In the early 
years of the Bell System the laboratory was at its 
headquarters in Boston. Two other laboratories, 
meanwhile, developed in conjunction with the West- 
ern Electric Company, the manufacturing unit—one 
in Chicago, and the other in New York. In 1907, 
these three laboratories were consolidated into a 
single unit in New York City. This combination of 
laboratories was then operated as the Engineering 
Department of the Western Electric Company. 

Not all, however, the research problems of com- 
munication, in which the American Telephone and 
Telegraph Company was interested, were of a labo- 
ratory character. In its own organization, therefore, 
that company continued to maintain a development 
and research group. This group stood intermediate 
between the laboratory research and the actual opera- 
tion of communication systems. 

By 1925 the work of the laboratory unit had so 
grown in range and in intensity, and the magnitude 
of the personnel involved, that it could best be carried 
on in a corporation devoted solely to research and 
development. The organization, therefore, which had 
been maintained and operated as the Engineering 
Department of the Western Electric Company since 
1907, was incorporated as Bell Telephone Labora- 
tories. Its dual responsibility to the American Tele- 
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phone and Telegraph Company, for fundamenta| 
researches, and to the Western Electric Company a 
the manufacturing unit of the system, for the en. 
bodiment of the results of these researches in design, 
suitable for manufacture, was emphasized in jts Cor. 
porate organization. The laboratory company jg 
owned jointly by the American Company and by tj, 
Western Electric. 

In the executive direction of the work of the lahy. 
ratories there was emphasized the responsibility 
which the American Telephone and Telegraph Com. 
pany has assumed, as the corporate successor of 
Alexander Graham Bell, for ensuring to its associate; 
companies in the system the technical progress of the 
communication arts. This was accomplished in par, 
by organization and in part by the choice of execy. 
tive personnel. As president of the Bell Telephon 
Laboratories there was elected Dr. F. B. Jewett 
Dr. Jewett was also elected vice-president of the 
American Telephone and Telegraph Company to 
have charge of its research and development actiyi- 
ties. Coordination of all the research activities within 
the American Company and within the laboratory 
unit was thereby assured under the supervision of a 
single executive. 

It was while the laboratories were operated as the 
Engineering Department of the Western Electric 
Company that there came into existence the labor:- 
tory group known as the “Research Department.” 
Its head in its early days was Dr. E. H. Colpitts, 
who had entered the Bell System in its Boston labo- 
ratory. In 1924 he returned to the American Con- 
pany as assistant vice-president to take charge, under 
General Carty, of the “Development and Researci 
Department” of that company; and he continued in 
that capacity under Dr. Jewett. 

The Department of Development and Research in 
the American Telephone and Telegraph Company has 
had that particular name only since 1919. Its char- 
acteristic activities, however, preceded by years the 
adoption of its name, for they were part of those of 
the Engineering Department of the American Con- 
pany. That department, organized under Gener! 
J. J. Carty, as chief engineer, was concerned wit) 
the technical progress of the telephone art, the estab- 
lishment and maintenance of suitable standards, an! 
the solution of peculiar problems arising in the 
operating field. 

In 1919 there was taken another step in function! 
organization. The much augmented engineering 
partment was divided into two groups, namely, ths! 
concerned with problems of operation and engineer- 
ing and that concerned with problems of developmet! 
and research. The first-mentioned problems becall? 
the particular care of Bancroft Gherardi, who W4# 


then appointed vice-president of the American Tele- 
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hone and Telegraph Company; and the research 
roblems continued to be the eare of vice-president 
J.J. Carty (deceased in 1932). It was to the leader- 
ship of this department that Dr. Jewett succeeded 
when he returned to the American Company from 
he Western Eleetric. 

On March 1, 1934, a further centralization of the 
research activities of the Bell System was accom- 
plished. The Development and Research Department 
of the American Telephone and Telegraph Company 
m- JN ond the Laboratories were consolidated. All their 
of activities are now carried on under the corporate 
ed name of Bell Telephone Laboratories. A year earlier, 
‘he HM hen this centralization was first definitely projected, 
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Mr. Colpitts was elected vice-president of the Labo- 
ratories, in charge of its operation. These two units, 
which are now merged, have had, therefore, for almost 
a year, identical executives. 

The combination with Bell Telephone Laboratories 
of the Development and Research Department of the 
American Company means an organization with a 
marked increase in responsibilities, and concurrently 
a commensurate increase in its technical efficiency. 
The direction of the enlarged organization continues 
to be the responsibility of Dr. Jewett in his dual 
capacity as vice-president of the American Telephone 
and Telegraph Company and president of the Bell 
Telephone Laboratories—A Correspondent. 


“ SOCIETIES AND MEETINGS 


. THE NEW ORLEANS ACADEMY OF 
SCIENCES 


1+ THE annual meeting of the New Orleans Academy 

n MM of Sciences, commemorating the eighty-first year of 

y its existence, was held on March 23 and 24 on the 

a campus of Tulane University. The attendance was 
probably the largest in the history of the academy. 

e This meeting concluded the presidency of Robert 

¢ Glenk, curator of the Louisiana State Museum, New 
Orleans, the outstanding features of whose administra- 
tion were the adoption of a new constitution and by- 
laws, the presentation of monthly popular science lec- 
tures to stimulate an interest in science in the com- 
munity; the sponsoring of radio talks and the presen- 
tation of an elaborate program of scientific papers at 
the annual meeting. 

There were 42 papers read at the meeting, classified 
as follows: Seetion A (physical sciences), 9; Section 
B (chemical sciences), 7; Section C (biological sci- 
ences), 8; Section D (medical sciences), 6; Section F 

| (social seiences), 12. 

The large attendance indicated a lively interest in 
the proceedings. Thirty-six applications for member- 
ship in the academy were received and acted upon at 
the meeting. Others are still coming in. 

At the election of officers for the ensuing year, the 
academy distinguished itself by honoring Dr. I. M. 
Cline, president of the American Meteorological So- 
ciety and principal meteorologist of the U. 8. Weather 
Bureau at New Orleans, with the presidency. Other 
officers elected were: Dr. Ernest Carroll Faust, vice- 
president; Dr. Daniel S. Elliott, treasurer, and Mr. 
E. L. Demmon, secretary. 

For the coming year’s activities the formation of a 
Junior academy affiliation is to be earnestly promoted. 


Rosert GLENK, 
President, 1933-34 


THE TEXAS ENTOMOLOGICAL SOCIETY 

THE Texas Entomological Society held its sixth 
annual meeting at the Rice Hotel in Houston, Texas, 
on January 26 and 27. The officers for 1933 were: 
President, E. W. Laake, U. S. Bureau of Entomology, 
Dallas; vice-president, E. V. Walter, U. S. Bureau of 
Entomology, San Antonio; secretary-treasurer, M. A. 
Stewart, The Rice Institute, Houston. An informal 
smoker was held for early arrivals on the night of 
January 25 and the annual dinner was held on the 
night of the 26th, with F. L. Thomas, Texas Agri- 
cultural Experiment Station, College Station, serving 
as toastmaster. The address at the dinner was given 
by Dr. Alfonso Dampf, chief entomologist, Mexican 
Plant Protection Service, Mexico, D. F., on “The 
Status of Entomological Exploration in Mexico.” 
The special guest of honor and official representatives 
in attendance at the meeting were: Dr. Alfonso 
Dampf, chief entomologist, Mexican Plant Protection 
Service, Mexico, D. F., official representative of Sr. 
Don Francesco S. Elias, secretary of agriculture of 
Mexico; Dr. W. E. Hinds, entomologist, Louisiana 
Agricultural Experiment Station, Baton Rouge, past- 
president of the American Association of Economic 
Entomologists and official representative of that as- 
sociation; and Dr. M. D. Leonard, research entomolo- 
gist for John Powell and Company, of New York 
City, Orlando, Florida, official representative of the 
Florida Entomological Society. The total attendance 
was fifty-three. Thirty-one papers on various phases 
of entomology were presented. The officers elected 
for 1934 are: President, F. L. Thomas, Texas Agri- 
cultural Experiment Station, College Station; vice- 
president, F. A. Fenton, U. 8. Bureau of Entomology, 
Presidio; honorary vice-president, Alfonso Dampi, 
Mexican Plant Protection Service, Mexico, D. F.; 
secretary-treasurer, M. A. Stewart, The Rice Institute, 
Houston. 
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VIRGINIA SOCIETY OF ORNITHOLOGY 


TuHE fourth annual meeting of the Virginia Society 
of Ornithology was held at Alexandria on March 9 
and 10. On the afternoon of Friday, March 9, there 
was a program of papers by members, followed by 
the second annual dinner at 7 Pp. M. Greetings were 
given from their respective organizations by Dr. T. 
S. Palmer, secretary of the American Ornithologists 
Union; Dr. Alexander Wetmore, assistant secretary of 
the Smithsonian Institution, and Dr. Harold C. Bry- 
ant, of the National Park Service, formerly a mem- 
ber of the Cooper Ornithological Club. A brief talk 
was given also by Mrs. Leo D. Minor, of the Audubon 
Society of the District of Columbia. 

On Friday night invitation addresses were given by 
Dr. Harry C. Oberholser and Arthur H. Howell, 
biologists with the Biological Survey. On Saturday 
morning the members took a field trip along the Mt. 
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Vernon Memorial Highway from Washington {, Mt 
Vernon, seeing hundreds of waterfowl] along the 
Potomae. 

All officers were reelected as follows: Ruskin 
Freer, Lynchburg College, Lynchburg, presigen. 
Chas. O. Handley, Commission of Game and Inland 
Fisheries, Richmond, vice-president; Dr. Ploreye 
Hague, Sweet Briar College, Sweet Briar, secretary. 
John B. Lewis, Amelia, treasurer; Dr. J. J. Muray | 
Lexington, editor, The Raven, the monthly bulletin 
of the society. Mr. M. G. Lewis, of Salem, and \y 
A. O. English, of Norfolk, were reelected members 
of the executive committee. ~ 

At the business meeting a resolution was adopted 
opposing baiting of wild fowl within 100 yards “o 
any blind, battery or other device from which thes 
birds may be taken legally.” 

RusKIN §. Freer, 
President 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A FOOT-FOCUSSING DEVICE FOR THE BIN- 
OCULAR DISSECTING MICROSCOPE 


In connection with a study of the internal structure 
of winter buds earried out by the senior author under 
a dissecting microscope, the need for focussing the 
instrument with the foot while manipulating the ob- 
ject or the dissecting implements with both hands be- 
came evident. Since there was no machine for such a 
purpose on the market at that time, the device de- 
scribed in this article was planned and made by the 
authors in the spring of 1932. It has been in use in 
the botanical laboratory of the University of Iowa 
since that time. 

As an indication that a device of this kind is actu- 
ally needed, two rather recent articles describe foot- 
focussing machines. In 1930 Crafts suggested a de- 
vice whereby movement of the foot was transmitted to 
the microscope adjustment by a double cord running 
over two grooved wheels. This cord ran up through 
the table, the whole apparatus being stationary.’ 

In 1932 La Rue called attention to the need of 
an apparatus of this kind and described a device by 
which the microscope barrels could be raised by a 
cord running over the wheel of the hand adjustment. 
This cord connected at the lower end to a foot pedal 
placed on the floor. The barrels were lowered by a 
rubber band when pressure on the foot pedal was re- 
leased.” 

1A. 8. Crafts, ‘‘Some Accessories for the Dissecting 
Microscope,’’ Plant Physiology, 5: 430-431, 1930. 

2C. D. La Rue, ‘‘A Device for Focussing the Dissect- 


ing Microscope with the Foot,’’ Science, 76: 104-105, 
July 29, 1932. 


Both of these devices have very obvious limitations 
in regard to their general use and are probably in- 
tended mainly as temporary expedients. 

Reference to the accompanying diagram will indi- 
eate how the machine developed by the authors fune- 
tions. Movement of the foot pedal A raises or lowers 
a brass plunger within the metal shell B. This 
plunger is connected to the wire C, which moves inside 
the flexible wire cable D. This wire cable connects at 
the top to the microscope by means of the support E. 
The wire inside the cable continues up to the arm F, 
which clamps on the adjustment shaft by means of a 
set screw. This set serew can be readily adjusted 0 | 
that the arm is just tight enough to the shaft to tum 
it when the foot pedal is raised or lowered, but at 
the same time is loose enough to allow for turning 
of the hand adjustment wheel. 

Throughout a period of about two years’ use this 
machine has been found to possess the following 
advantageous characteristics: (1) The parts are very 
simple. (2) It ean very quickly be attached or re 
moved from the microscope. (3) It is light in weight 
and the attached machine ean be carried from place 
to place. (4) It is automatically adjusted to differ- 
ent table heights or to changes in the position of the 
foot pedal. (5) The foot ean be removed from the 
pedal without changing the focus. (6) Its action 
free from jerks and catches. (7) One stroke of the 
pedal gives a focussing distance of about the thick 
ness of an ordinary lead pencil. (8) Since the hand 
and foot adjustments ean be used at the same tm 
the general focus can be changed with the hand 
allow for an examination of a variety of objects of 
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different thickness, without necessitating any change 
of the set-up. 

It has been suggested that this instrument would 
be of value in such work as making tissue transplanta- 
tion in zoologieal research. It has been of value to 
the authors in the study of small flower parts in plant 
taxonomy. It would seem to be a great time-saver 
in any sort of work where much time is spent in 
using a disseeting microscope. 

It has also been suggested that this device would 
be of value attached to the fine adjustment of an 
ordinary microscope for such purposes as making 
blood counts, or in following the movements of motile 
organisms, such as protozoa or bacteria. 

The investigators in the various fields of research 
who have felt the need of such a device will be inter- 
ested to know that the attachment described here, 
somewhat modified to allow for adjustment to the 
standard makes of dissecting microscopes, will be put 
on the market in the near future by the Spencer 
Lens Company, of Buffalo, N. Y. 

H. D. Harrineton 
R. W. PountTer 


UNIVERSITY or Iowa 
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A SIMPLE AND INEXPENSIVE RESPIRATOR 
FOR SMALL ANIMALS 


In experiments involving opening the thoracic 
cavity of white rats, collapse of the lungs frequently 
resulted in death from asphyxiation. Viability de- 
pended partly on the point of entrance to the cavity. 
The animal recovered more frequently after a dorsal 
than after a ventral incision. Because of the nature 
of the operation, it was impossible to use the prin- 
ciple of the Drinker respirator, so positive pressure 
through the trachea was employed to keep the lungs 
distended. — 

The respirator is an inexpensive device consisting 
of a small respirator chamber (capacity 70 ml) at- 
tached to a double-acting pump (Fig. 1). The cham- 
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ber, preferably made of glass, is tapped at five points; 
one end is covered by a sheet of thin rubber in which 
a hole is made to admit the muzzle of the animal; a 
safety valve serves two purposes, easing the suction 
on the lungs and drawing in fresh air from the out- 
side at each stroke. A mercury manometer is valuable 
in detecting leakage in the system. The amount of 
air being pushed into the lungs at one stroke may be 
regulated by fastening the handle of the pump to the 
desired radius on the drive-wheel. 

The whole apparatus is conveniently supported on 
top of a sewing machine frame by two wooden stand- 
ards, through the top of which the shaft rotates. The 
fly-wheel is connected with the treadle wheel by 
leather belting. It is a simple matter to keep the 
strokes synchronized with the breathing rhythm of the 
animal. Slight inflation of the stomach usually oe- 
curs, but in only a few cases does it become extreme 
enough to actually harm the animal. 
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A specially designed top upon which operations can 
be performed is superimposed on the sewing machine 
frame. This gives the proper angle to work the 
treadle with ease and affords ample surface space for 
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the animal, the lamp, the microscope and the other 


instruments. W. E. MAcF artayy 


OsBORN ZOOLOGICAL LABORATORY, 
YALE UNIVERSITY 


SPECIAL ARTICLES 


THE EFFECT OF HEAVY WATER OF LOW 
CONCENTRATION ON EUGLENA 

EXPERIMENTS! in May, 1933, demonstrated that a 
very low concentration of deuterium oxide (1 part in 
2,000) slightly higher than that occurring in ordinary 
water (1 part in 5,000)? has a pronounced effect in 
increasing the length of life of Spirogyra filaments. 
It was also shown’ that Oscillatoria spread more ex- 
tensively in this dilute heavy water and that the 
enzymes, amylase and zymin were less active after 
incubation in this isotope water. Richards* and also 
Meyer® have confirmed the dilute heavy water effect, 
since they find that it increases the dry weight of 
yeast and Aspergillus. 

Increased cell division was observed in Spirogyra 
in the isotope water® (possibly due to the greater 
longevity), so it was decided to try a form like 
Euglena in which cell counts can be made easily. 
Moreover, it had been shown previously that Euglena 
grows more rapidly in recently melted ice water than 
in recently condensed water.’ Taylor, Swingle, et al.,§ 
observed cessation of movement in Euglena in 92 per 
cent. heavy water and “no effect” after 6 days in 30 
per cent. heavy water, but the cells were not counted 
at the end of the experiments, which were designed 
to detect a toxic action of deuterium rather than its 
role in normal physiological processes for which study 
the concentrated heavy water is obviously not suitable. 

Dr. Theo. L. Jahn kindly supplied Euglena gracilis 
from a two weeks’ old peptone culture (bacteria free). 
The solution was washed off by centrifuging five times 
at low speed with distilled water. Eight Pyrex test 
tubes, each containing 10 ce of water (four with 
isotope water of density 1.000061 and four with ordi- 
nary glass distilled water) were inoculated with 1 ee 
of a suspension of Euglena, making the average con- 
centration at the beginning of the experiment 31,750 
cells per ce (February 10, 1934). The tubes were ex- 
posed to northern light (Temp. 17—20° C.) and counts 
were made after forty-five days (March 28, 1934). It 
was found that more cells were present in the isotope 


water, the average population being 59,087 cells as ' 


1 Parnes, Jour. Am. Chem. Soc., 55: 4332, 1933. 

2 Bleakney and Gould, Phys. Rev., 44: 265, 1933. 

5 Barnes and Larson, Jour. Am. Chem. Soc., 55: 5059, 
1933. 

4 Richards, Am. Jour. Bot., 20: 679, 1933. 

5 Meyer, ScrENCcE, 79: 210, 1934. . 

6 Barnes and Larson, ibid. 

7 Barnes and Jahn, Proc. Nat. Acad. Sci., 19: 638, 
1933. 

8 Taylor, Swingle, Eyring and Frost, Jour. Cell. and 
Comp. Phys., 4: 1, 1933. 





TABLE I 


MULTIPLICATION OF EUGLENA GRACILIS IN OrpiNary Dj. 
TILLED WATER AND IN HEAVY WATER OF Low (Coy. 
CENTRATION, AVERAGE POPULATION AT Brcrn- 
NING 31,750 PER CC. 





ees 








Tube No. Kind of water Final population 
(average) 

_ SE ae ordinary distilled 51,750 per ce, 
a ordinary distilled 50,800 per ce. 
aR ordinary distilled 50,400 per ce. 
fs ordinary distilled 51,500 per ce. 
ee isotope 56,750 per ce, 
Sa isotope 59,650 per ce. 
aa cnesitlens isotope 62,000 per ce, 
ei tcidenin's isotope 57,950 per ce. 





compared to 51,112 cells in ordinary water (Table I), 
Moreover, there were more active forms in the isotope 
water as indicated by an average of 4,400 moving in- 
dividuals per ce as compared to an average of 1,30) 
moving individuals in the ordinary water cultures. 
The results are of interest in connection with the 
greater longevity and increased cell division in Spiro- 
gyra® in the dilute heavy water, and it is possible that 
a small proportion of deuterium is a necessary cor- 
stituent of living systems. It will be recalled that 
Washburn and Smith’? found that a preferential 
selection of the heavy H isotope occurs in the process 
of synthesis of organie compounds by a growing 
willow tree. In Spirogyra and Euglena in hypotonic 
solutions the reduced enzymic hydrolysis"! may enable 
the cells to live longer, and consequently there is more 
opportunity for cell division. Further experiments 
on a similar longevity effect in Planaria are in 
progress. : 
T. CunuiFre Barnes 

OSBORN ZOOLOGICAL LABORATORY, 

YALE UNIVERSITY 
INFRA-RED ABSORPTION OF WATER 
FRESHLY PREPARED FROM 
ICE AND FROM STEAM 

A series of papers, published during the last tw 
years in other than biological journals, dealing wit 
differences in the physiological effects of water freshly 
prepared from ice and from steam, have come to our 

9 Barnes and Larson, ibid. 

10 Washburn and Smith, Science, 79: 188, 1934. 

11 Barnes and Larson, ibid. 

1H. T. Barnes and T. C. Barnes, Nature, 129: $91, 
1932; T. C. Barnes, Proc. Nat. Acad. Sci., 18: 136, 1932; 
F. E. Lloyd and T. C. Barnes, Proc. Nat, Acad. Sci., 18: 
422, 1932; T. C. Barnes and T. L. Jahn, Proc. Nat. Acad. 


Sci., 19: 638, 1933; T. C. Barnes and E. J. Larson, J0W". 
Amer. Chem. Soc., 55: 5059, 1933. 
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tten 
net papers has always been the same, namely, water 


recently prepared by melting ice is a more favorable 
medium for the maintenance of life and : for the 
rapidity of cell division of certain microscopic organ- 
‘ms (Spirogyra and Euglena gracilis) than water 
recently prepared by condensing steam and brought 
‘o the same temperature. These writers have gen- 
erally interpreted their results in terms of a sup- 
posedly greater concentration of polymers in the 
water prepared from ice. 

There are two features in the short-wave infra-red 
absorption spectrum of water which are associated 
with the presence of polymers or aggregates. They 
are (1) an unsymmetrical broadening of those bands 
(1.96, 1.44, 1.20, 0.97, 0.75) in the liquid which have 
quantum analogues in water vapor. These bands all 
sharpen greatly and shift their centers of gravity 
toward shorter wave-lengths, both when the tempera- 
ture? of the water is raised and when certain sub- 
stances are dissolved® in the water. Although the 
complete explanation of this effect is lacking, it has 
generally been associated with a partial breaking up 
of molecular aggregates. (2) The second effect is the 
diminution in intensity of certain other bands (4.7», 
1.78) which do not occur in water vapor, upon rais- 
ing the temperature* and upon introducing dissolved 
substances.° This effect is also consistent with the 
hypothesis of the destruction of polymers. 

We have made use of the two preceding tests to 
see if we could get any spectroscopic evidence to sup- 
port the notion that ice water and steam water have 
different amounts of polymers. <A freshly prepared 
sample of each was quickly brought to a temperature 
of about 21° C, and placed in turn before the slit of 
a recording prism spectrograph which gives a photo- 
metric tracing of the absorption spectrum between 
0.64 and 2.7, The 1.96u, 1.78 and 1.44 bands were 
favorably reeorded through the use of a 0.25 mm 
absorbing layer, and the two curves were so extremely 
similar that there seems to be no possibility of assum- 
ing unlike coneentrations of polymers in the two 
samples. Rises in temperature in the water cell 
caused by the radiation were guarded against by 
making the absorbing layer a part of a 40 ce volume 
of water, 

JosepH W. ELLIS 
BarTHOLD W. SorGe 


UNIVERSITY OF CALIFORNIA AT 
Los ANGELES 


; 2: R. Collins, Phys. Rev. 26: 771, 1925. 
- oe and Breyer, Zeits. f. Phys. Chem., B, 20: 
b . 
‘J. W. Ellis, Phys. Rev., 38: ; : 
amman, Naturwiss. ‘ ‘ 
and Breyer, eg 15: 632, 1927; also Suhrmann 
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tion. The result of the experiments reported in EFFECTS OF SOIL TEMPERATURE ON THE 


ABSORPTION OF WATER BY PLANTS 


From the time of Sachs’s classical experiments it 
has been known that decreased soil temperature re- 
sults in decreased absorption of water by plants. Ap- 
parently, most investigators have considered this de- 
crease to result solely from the physiological effects of 
low temperature on the cells of the roots.’ It has been 
suggested that the viscosity of protoplasm is increased 
and its permeability decreased, thus slowing up the 
movement of water into and through the root cells. 
Such a view results from the fact that most quantita- 
tive studies of this problem have been made with 
potometers in which the root system is surrounded by 
liquid water and is therefore under conditions entirely 
different from those to which a root system growing 
in soil is subjected. The use of this method of study 
has resulted in overlooking the purely physical effects 
of decreased temperature on the rate of movement of 
water in the soil and from soil to root. However, in 
view of the effect of temperature on the viscosity and 
other properties of water it appears probable that 
these physical effects are fully as important in retard- 
ing absorption as are the physiological effects on the 
root cells themselves. 

So far as the writer is aware, no quantitative deter- 
minations of the effect of temperature on the move- 
ment of water through the soil or from soil to root 
have ever been made. In fact it would be impossible 
to measure directly the effects of temperature on the 
physical processes concerned in the movement of 
water from soil to living roots, because its effects on 
the physical processes involved could not be distin- 
guished from its physiological effects on the root cells. 
It is readily possible, however, to determine the effect 
of temperature variations on the movement of water 
to a non-living absorbing surface such as that afforded 
by the porcelain soil-point cones of Livingston and 
Koketsu.2 These cones measure the rate at which 
water is absorbed by a dry porcelain surface when 
placed in close contact with the soil. This is consid- 
ered to be a measure of what is generally termed the 
water-supplying power of the soil, but which will here 
be referred to as the water-supplying capacity, be- 
cause the term “capacity” seems to express more ac- 
curately the role of the soil. 

A number of determinations were made of the 
water-supplying capacity of soils at various tempera- 
tures, and part of the data obtained are summarized 
in the accompanying table. The amount of water ab- 
sorbed is stated in milligrams per square centimeter 
of absorbing surface for a period of one hour. Each 

1N. A. Maximov, ‘‘The Plant in Relation to Water,’’ 


summary, pp. 83-87. London, 1929. 
2B. E. Livingston and R. Koketsu, Soil Sci., 9: 469- 


485, 1920. 
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value given is the average of five simultaneous deter- 
minations. 














Series A Series B Series C 
Temp. Amount Temp. Amount Temp. Amount 
absorbed absorbed absorbed 
0.0°C. 5.77 mg 0.0°C. 57.2 mg  0.0°C. 27.9 mg 
8.5 8.5 8.2 96.6 9.5 38.3 
23.5 12.2 24.0 132.2 23.8 49.0 
35.0 15,1 34.8 171.8 35.0 59.8 
43.0 66.5 





The soil used in Series A and B was a loam having 
a moisture equivalent of 23 per cent. The moisture 
content was 12 per cent. in series A and 18 per cent. 
in series B. Series C was obtained with a clay soil 
having a moisture equivalent of 30 per cent. and a 
moisture content of 22 per cent. 

Inspection of these data shows clearly that increas- 
ing the soil temperature materially increased the rate 
of movement of water from soil to porcelain absorb- 
ing surface, or in other words increased the water- 
supplying capacity of the soil. While it can not 
safely be assumed that exactly the same relations hold 
between soil and soil-point cones as between soil and 
roots, yet it seems very likely that increasing soil tem- 
perature produces an equally marked effect on the 
movement of water from soil to root. If this is true, 
then lowering the temperature of the soil directly de- 
creases the absorption of water in two ways: First, 
by its physical effects (chiefly increased viscosity and 
decreased vapor pressure), which result in a slower 
movement of water from soil to root; and second, by 
its physiological effects on the permeability of the root 
cells. Soil temperature also affects root growth and 
hence the size of the absorbing system, and thus indi- 
rectly the amount of absorption. 

It is evident that studies of the effect of tempera- 
ture on absorption in which the roots are surrounded 
by liquid water do not take into account the effects of 
temperature on the water-supplying capacity of the 
soil, the factor which may be of most importance in 
the field. Such studies may yield valuable informa- 
tion concerning the effects of temperature on the 
permeability of the root cells, but only by the use of 
plants rooted in soil can information be obtained 
which will apply to plants growing under natural 
conditions. It is also evident that diurnal and sea- 
sonal variations in soil temperature will affect field 
determinations of water-supplying capacity. Field 
studies should therefore be planned in such a manner 
as to minimize the effects of these variations. 


Pau J. KRAMER 
DUKE UNIVERSITY 
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GOSSYPOL, A CAUSE OF DISCOLORATI0y 
IN EGG YOLKS: 


In preliminary experiments it was observed that 
egg yolks from hens fed cottonseed meal, when placed 
in an atmosphere of ammonia, changed in a ghoy 
time to an olive, brown or chocolate color, depending 
on the level of this ingredient in the ration. There. 
fore eggs from hens fed various fractions of raw 
cottonseed or cottonseed meal were examined befor 
and after this treatment and after storage at 30° ¢ 
from 30 to 60 days. 

Cottonseed meal, cottonseed meal autoclaved at 9 
Ibs. pressure for 4 or 24 hours, acid-extracted cottoy. 
seed meal, ether-extracted cottonseed meal, raw coli. 
pressed cottonseed oil, crude and purified gossypol 
produced yolks that were naturally discolored or dp. 
veloped discoloration during storage at 30° C. or in 
the atmosphere of ammonia. One to two per cent, 
FeSO,:7H,0 protected against discoloration in rations 
containing as high as 40 per cent. cottonseed meal. 

Quercetin, cottonseed hulls, refined cottonseed oil, 
acid extract of cottonseed meal and ether-extracted 
raw cottonseed did not produce discolored egg yolks. 
Since free or bound gossypol is present in those frac. 
tions producing discoloration and absent in those not 
producing this condition, these studies indicate that 
free or bound gossypol is a eause of discoloration in 
yolks of eggs from hens fed cottonseed products. 

Gossypol in rations that did not contain cottonseed 
meal was found to produce yolk-spotting and small 
egg size similar to that obtained in eggs from hens 
fed cottonseed products. It was laxative to hens, as 
is cottonseed meal. The addition of ferrous sulfate 
has been found to prevent this catharsis. 

The natural amount of iron in rations composed of 
feeds of high iron content is beneficial to a certain 
degree but has been found to be insufficient to take 
eare of 25 per cent. of cottonseed meal in the ration 
This beneficial effect of soluble iron is proportional to 
the gossypol content of the cottonseed meal used. It 
is believed from a commercial point of view that the 
ammonia treatment cited above would be of value 
testing sample eggs from lots believed to have been 
obtained from hens fed cottonseed meal. If found to 
respond to this test, these lots of eggs could be used 
for immediate consumption instead of being placed 


storage. 
P. J. ScHalsle 


L. A. Moore 
J. M. Moore 
MICHIGAN AGRICULTURAL 
EXPERIMENT STATION 
East LANSING, MICHIGAN 


1 Published with the permission of the Director of the 
Experiment Station as Journal Article 166 (n.s.). 
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